Targeting human 8-oxoguanine DNA glycosylase (hOGG1) to mitochondria enhances cisplatin cytotoxicity in hepatoma cells.
Many chemoradiation therapies cause DNA damage through oxidative stress. An important cellular mechanism that protects cells against oxidative stress involves DNA repair. One of the primary DNA repair mechanisms for oxidative DNA damage is base excision repair (BER). BER involves the tightly coordinated function of four enzymes (glycosylase, apurinic/apyrimidinic endonuclease, polymerase and ligase), in which 8-oxoguanine DNA glycosylase 1 initiates the cycle. An imbalance in the production of any one of these enzymes may result in the generation of more DNA damage and increased cell killing. In this study, we targeted mitochondrial DNA to enhance cancer chemotherapy by over-expressing a human 8-oxoguanine DNA glycosylase 1 (hOGG1) gene in the mitochondria of human hepatoma cells. Increased hOGG1 transgene expression was achieved at RNA, protein and enzyme activity levels. In parallel, we observed enhanced mitochondrial DNA damage, increased mitochondrial respiration rate, increased membrane potential and elevated free radical production. A greater proportion of the hOGG1-over-expressing hepatoma cells experienced apoptosis. Following exposure to a commonly used chemotherapeutic agent, cisplatin, cancer cells over-expressing hOGG1 displayed much shortened long-term survival when compared with control cells. Our results suggest that over-expression of hOGG1 in mitochondria may promote mitochondrial DNA damage by creating an imbalance in the BER pathway and sensitize cancer cells to cisplatin. These findings support further evaluation of hOGG1 over-expression strategies for cancer therapy.